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ABSTRACT

There were significant difforences in pedormance of the
preamatic sampler (P5) and automatie spout sampler (ASpS) as
determined by differences in mean values or variahility for several
grade factors, Significant differences in mesn were found for loose
shelled kemels (LK), foreign mateial (FM), sound mature kernels
(SMEK] and other kernels (OK). Significant differencesin variahiliy
wiepe alse found for LSK, ssund matara kernels plus sound splits
(SME+55) and todal kerpels (TK). The mean LSE aver 16

percentuge peints higher for samples taken with the PS5 than for
those taken with the ASpS. Evidently the PS shelled out a small
percentage of the peanuts durdng the sampling process. This
shelling sction of the PS may have eontributed to the slightly highee
estimations of forsign material (FM) and other kernels (OK) and
the dightly lowerestimation of total sound mature kemels{ SME+55)
than ohtained with the ASpS. When applying 1958 quata prices to
the average grade for these 14 Joads of peanuts, the value for 0.90
setric ton {1 ton) of peanuts was $18.60 higher for peanats using
the ASpS eampared to the same amount using the PS5, This higher
vitluewould bean i.:npo:rtl.ull Fuctor when consi cring new marketing
strategics that use the ASpS or similarin-line samplers, When using
the PS5 and AsPs, the grace {except for SM K ended toeverestimate
the plant vuttums. Linear regression equations were developed o
rolate grade estimates to plant outtums,

Eey Words: Farmers stock grade, peanut sampling, peanut
grading, peanut shelling nuttums, peanut marketing systems, peanut
marketing strategies.

The peanut 'iIIdu.‘it:l’}' (11} has identified an immediate
need to improve sampling, pradingand marketing of farmers
stock (FS) peanuts to provide opportunities for reducing
aflatoxin and foreign material am:lIJ Igr minimizing the occur-
rence of other quality problems. A study was designed in
1986 to use 14 loads of CY 1986 Florunner F'S peanuts to
determine the accuracy and variability of the current farm-
ers stock grading system and to evaluate certain potential
improvements to this system.

Three manuscripts have been prepared to present the
results of this study. One manuscript (8} provides informa-
tion on the accuracy and variability of the current system.
Another manuseript (8) provides information on the com-

arison of the current visual method with an ELISA method

or detection of aflatoxin contaminated loads of F'S peanuts.
This manusecript presents information on the comparison of
the currently used pneumatic sampler {P5)(2) with an anto-
matie spout sampler (ASpS1(5). The PS takes samples from
static loads of FS peanuts by vertically probing the load
prneumaticallyin several locations to obtain a 10 em diameter
core of material in each location. The sampler blends the
material and subdivides the sample to provide a subsample
tor grading. The advantage of the PS is that the peanuts do
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not have to be dumped or handled to obtain a sample. The
disadvantages of the P§ is that the probe and transporting air
imparts mechanical damage to the peanuts; it may not probe
representative locations of non-homogenous loads; and itis
not suitable for proposed new marketing strategies (7) that
require in-line samplers. The ASpS is anin-line sampler that
takes a sample by a spout moving periodically across a
flowing {dynamic) stream of peanuls as the peanuts are
handled by an elevator and conveyer system. The advantages
of the ASpS are that it imparts an insignificant amount of
damage and it provides a representative sample even on
non-homogenous loads. The disadvantages of the ASpS is
that it requires handling of the load of peanuts through an
elevator ffi{.'ﬂit}r. Except for a comparison (2) made over 25
years ago for the foreign material (FM) and loose shelled
kemels (L.5K) grade factors, the Literature does not report
any data to compare the performance of the PS and AspS in
sampling FS peanuts. Such data is needed to evaluate

otential improvements in the sampling, grading and mar-

wling of F'S peanuts, especially where an in-line sampler is
required. In addition, (i:.:hl is needed to relate the grade
determinations (from subsamples taken with the two sam-
plers) to the commercial outtums. Thus, the objective of this
manuscript is to provide comparative performance data for
the PS5 and the ASpS and to relate this data to pilot plant
onttuns and economic value,

Materials and Methods

A detailed description of the cument grading procedures and
roeguirements for IFS pennuts areavailabla from the USDA (10). Deserlption
ol the PS (2}, the sheller and presizer (3), and vther prading equipment (4)
wee avidlable, The IS i weed b prabe a statie load of F5 peanuls in drying
wagons to ohtain approvimately 20 kg of peanuts, The sample & passed
thiousgh a device Uit splits out a4 ky portion und returms 16 kg of peanuls
to the load. The 4 ke partion is then divided intoa 2 kg {~ 1500 gram} grade
sample and n 2 kg check sample. The check sumple i stored and nat used
unless a regrade or officizl verification of the grade 13 needed, The percent
forcign material (FM), percent loose shelled kornels (LSK) and the
presence of kemels with Asperpgillus flavis sre determined fram the 1500
gsumple, Other grmde factors, such ns parcentages of sound mature kemely
[EME), sound sp].it kernels (55), other kemals (OK), dﬁmﬂ.ge& karmnels
(DK} und total kernels (TK), are determined from shelling a 5300 pram
partion af lean pl::«-ds tuken from the 2 kg grade sample. Kemels from the
500 grum sumple of pods are also visually inspected for prosenc: of A
faves. 1 one or more A flavus kernels sre found in LSK and the 500 g
portion, the load ix designated Segregation 3,

{ne load of Florunner FS Pranuts | -3632 kgl were abtained from each
af 14 commercial fields in Southwest Canngin, From each of the 14 loads,
three, 20 kz parcels were removed by Federal State Inspection Service
(FSI5) ustny the PS and Official Probe Patterns 3, 5 and 10, One G0k
parcel was taken with the ASpS as the peanuts wers loaded into the USIA
pllot shelisg plant, Each 60-kg parcelwas divided inlo 3, 20-kg parcels by
the afficial farmers stock divider [-;].irjxliugﬁﬁ L.E to £, 15 kg samples and
then recomblining two of the 15 kg samples and dividing out 3.7 and 1.4
samples to add te each of the two other 15 kg sumples). The physical lavout
of the pilot plant did not permit installation of thres ASpS to take 3, 20.kg
parcels. Esch 20 kg parcel was then subdivided by the official grade
farmers stock divider into approdmately 10, 2 kg sumples prosdding Trom
vach lowd approdmately 30, 2 kg grade samples for each sampling methed
(lotal =420 gewde samples for PS and =420 gewde samples for ASpS). The
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subsimples were caded and gruded by licrmaed FSIS inapectors. After
sampling, sach of the 14 loads was shelled in the USDA pilot shelling plant
thaat Dias the ssene process operations und shelling eguipment as that used
in eommercial shelling plants (1), Grade data from the ASpS was compared
to the FS by ANOVA ancl sign test, and then the irrade estimates for hath
F5 and ASpS were compared to the pilot shellng plant outturns by simple
linesitr rogression.

Aflatoxin was determined for each load by putting all shelled peanuts for
each market grde of each loud thravgh a S-wiy divides until a 40 kg
subsample was obtained. Each 40 kg shelled subsample was put through
the oltictal gml!l-. shiellid stack d‘i'-ijh'l' tov elivide our 440, 1 ]".L',_ ‘i“m'[ﬂt"ﬁ of
edible shelled peanuts for cach market category (i.e. jumbo, madivm, No.
1, and splits), eomminuting pacd sample in o Dickens mill (without
subsample dividers){5 and supplving all 40, 1 kg samples of mesl from
each market category to the official AMS Laborutory in Albuny, GA for
standard {TLC) aflatoxin determinations. Weighted mean aflatowin (AF)
for each load wis coleulated by AF = (AW, AW, * +A, W ITW, W, °
+W ) where Wi and Ai represent the shelling outturm weight and the mean
averape allatoxin contamination (pph) of ench cat , respectively. The
percentof wation 3 samples fareachload wxsigated and compared
te ublatoxdn for cach load, This comparison indicated the compasalive
effectiveness of the two samplers in identifying Segregstion 3 loads.

Results

An analysis of variance by Tsai et al. (8) showed that there
were no differences in means or variability of grade factors
obtained with samples taken with the three probe patterns
thus the grade data from the 30 subsamples from the PS
were compared with the grade data from the 30 ASpS
subsamples. Means and variances among the 30, 1500 g
~ grade samples and the corresponding pilot plant outturns
are presented in Table 1 for each of the 14 loads. Similar

results for grade fuctors determined from the 300 g sample
are presented in Tables 2 and 3. The means and variances
from the PS and ASpS methods were compared using the
sign test. From 14 loads, the differences are statistically
sigmilicant (at the 5.8% level) if there arc S or less signs of the
same kind among the 14 comparisons. For FM, for example,
the differences between the means (PS-ASpS) gave 13 +'s
and 1 - giving a score of 0.5 to each sign when the dilference
is 0. Besides FM, the PS and ASpS gave statistically
significantly different means for LSK, SMEK, and OK. In
terms of variability, the samples differed for LSK, SMK+55
and TE. FM, L5K, and OK were gcnemll}-'higher and SME
lower for samples taken by PS than for those taken by ASpS.
Variunces were generally higher for the higher means. These
differences in means and variahility are probably associated
with the difference in mechanical damage imparted hy the
samplers as discussed below. Using average grade values for
these 14 loads and 1988 prices (Peanut Quota Loan Pricing
Schedule) and ignoring differences in percent of Seg. 3
samples, the grades from samples taken with the ASpS
provided a $20.67 higher market value per metric ton
{$18.60 short ton) than that obtained with grades from the
samples taken with the PS. The performance of PSand ASpS
were about the same in sampling for visible A, flavus kernels
showing 67-100% of grade samples had one or more A
flavus kernels in the two loads that had more than 20 ppb
aflatoxin.

As each load of peanuts was processed in the pilot shelling

Table 1. Performance of pneumatic sumpler (B3] and automatic spout sampler (ASpS) when using 1.5 kg subsamples to determine pereentuge

of FM, LSK and Segregation 3 samples.

— Foreign matecial (FM) ___ Lpgae shelled kernels (TSRl il & afl in
Fngumakic Spout Fneumatic Spout oneu. Spout
Flant Plant Flant
i iz : Mean! an’ zna?

1 4.0 0,72 1.2 0.46 2.6 2.8 p.83 1.2 0.17 1.0 o g 0
2 2.0 0.47 2.0 0.64 1.7 2.5 0.99 1.7 0,50 1.5 ] i a
3 3.3 0.36 3.0 0.60 2.9 4.5 1.79 2.3 0.60 2.5 ] a 0
] 3.1 0.62 2.5 0.40 2.9 4.4 1.23 3.4 0.87 1.7 3.3 0 6.9
5 1.4 0.63 .4 3.07 2.5 3.5 0.74 3.0 0. 46 1.5 ] o 0.2
& 3.8 1.77 2.8 0.18 2.5 100 1.0 0.07 il 0 a o
7 i.8 0.3 4.5 .68 4.3 7.0 .22 3.1 1.19 z.9 6.7 3.3 0.4
] 2.7 0.5 2.5 1.25 2.5 3.1 0.42 2.4 0.31 2.1 ] a b
5 3.9 0.98 2.9 0_35 2.5 4.6 103 2.1 0.54 2.0 61,9 36.7 13.8
10 1.6 0,92 3.0 0.24 2.4 1.3 1.00 2.0 0.43 1.8 100.0 80.0 8.8
1 4.7 1.95 3.9 1.23 5.1 5.0 1.96 3.9 0.60 1.l o 0 0.2
1z 4,9 1.11 4.2 0.75 4.9 5.5 313 3.3 0.38 3.6 7.4 B5.7 2316
13 2.5 0.21 2.3 0,25 1.7 3.9 1.51 3.5 1.63 2.8 10a.0 83,3 130.0
14 7.4 2. 6.7 4. 60 4.1 3.4 1.57 2.1 0.88 2.1 33,1 50.0 9.6
ayg,? 3.5 p,55s 3.4b 1.0%5» i.lc 4.1l 1,395 2.5h 066 2.3g 36,93 22.9a 19.la

Ipgreentage of grade samples identified as having visible A. flavus kernels (Seg. III).

Zpflatoxin contaminztion (peb) that was found in the edible markot geaden of shelled peanuts processed by the pilot

ghelling plant.

e same letter(s) by respective neans and variances indicate that comparable values are not significantly differeat.

Means and variasces for the pnewmatic and spout saaplers aze

far =30 svhzamples and averages are for =420 ubsamples.
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plant, the major types of foreign material were separated by
the precleaner. The matenals were weighed and the
percentages in cach load were caleulated and presented in
Table4. Alinearregression of the difference in the estimated
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and actual FM on the percent of each bype indicated that
within the range investigated, the performance of the PS or
ASpS was not ﬁigniﬁu:mt }'uffe'utmﬁry the bypes and amounts
of toreign material within the F5 peanuts.

Table 2. Performance of pneumatic sampler (PS) and automatic spoat sampler (ASpS) when using 500 g subsamples to determine percentage

of edible peanuts.

— Sound sature kernsls [SMK)

Bound split &3

Sound mature kernels plus
—_sound splifs (GMKe85)

Eneumatie Spout Pneumatic Spout Fneumatic Spout

Load Flant Flant Plant

¥ Mean  Var, Maan  WVar, Maan  War, Outbwensg

1 58.4 1L.96 59.5 3.7™4 56.6 1.3 ©.36 1.2 0.27 5.1 55.8 2,16 6&0.7 4.37 51.7

2 57.1 3.57 67.1 3.78 62.9 3.3 0.94 3.1 0.94 6.1 70.3 2.007 T0.2 2.84 69.0

3 64.6 L.78  e4.7 3.07 0.8 4.8 0.93 4.9 0.59 9.8 68_2 1.18 637 2.62 65.2

] G664  Z.B1 66.B8 1.57 63.1 5.7 1.78 5.9 1.52 5.5 72.1 1.1 T2.7 0.B6 7.6

5 70.4 1.1 T0.4 1.34 66.0 3.6 0.63 3.7 0.55 4.5 7.9 0.3 T4.1  0.55 0.5

] 50.1 1.48 61.1 2.57 56.3 l.a 0.36 1.8 0.39 5.3 61.9 1.78 62.9 2,14 81.6

7 53.8 3.09 65.4 Z2.10 57.3 5.8 1.3 4.4 0.59 9.8 63.6 1.68 69.8 1.93 67.1
-] G65.68 1.45 BB.0 1.45 65.9 6.2 100 5.5 0.91 1.6 T2 B 0.4% 734 b.51 T3.5

| B2.6 0.96 62.7 1l.88 53.2 4.8 0.78 4.3 0.72 5.2 BY.5 1.0 BGE.9 L1.26 62.4
10 4.8 217 65.1 1.59 57.6 3.6 0.37 3.3 0.52 8.0 G6a.4 1.97 6B.4 1.30 653.6
LB 63.5 2.08 &65.0 4.96 57.0 9.3 2.94 8.1 5.12 4.5 72.8 i.66 73.1 0.67 7.5
12 8.1 2.47 58.9 2.38 57.9 L.7 0.13 1.8 0.16 7.6 59.8 2.16 60,7 2.38 GE.5
13 69.9 0.99 70.3 1.33 67.0 2.6  0.61 2.8 0.59 6.8 T2.6 0.55% 73.1 0.64 7i.8
14 17.4 1.88 47.6 2,03 44.0 2.5 0.4% 2.6 0.35 5.3 9.9 1.58 0.2 2.19 49.3
Ave, 63.1a 1,858 63.8b 3.45h  58,%¢ 4,]a 0.90a 3.8a 0.94a 7.0 7,33 1.44a G7.6b 1,730 66.7a

The game letter(s) by means and variances indicate that comparable wvalues are not significantly different.

Tahle 3. Performance of pncumatic sampler (PS) and aulomatic spout sampler (ASpS) when using 300 g subsamples to determine percentage

of non-edible and total peanut kernels,

oeher kernels [OK])

pamaged kernels (D)

Total kernels (TE]

Fneumatic Spout Fnoumatic Spout Pneumatic Spouk
Load Flant Plank Plant
] Mgan  War.  Mean War. Outturns Mean Var, Hoan War, Outturns Mean Var. Mean Var, Outturng
1 12.3  1.27 11.8  L.78 8.5 1.1 A7 0.9 L Q.7 73.2 .29 T34 .55 0.2
2 7.6 1.38 7.3 L1.56 5.3 0.5 .11 .7 A0 0.3 TB.4 -3 8.3 .20 T4.3
3 7.9 a7 7.6 97 6.0 1.3 13 1.3 .26 0.8 T8.4 A0 TB. & 27 75.2
4 5.6 .73 5.2 .39 3.7 0.7 Jid4 0.7 25 0.4 Ta.4 16 T8.6 16 6.3
5 3.6 .29 3.7 LA 2.8 0.4 .08 0.4 a7 0.3 T8.0 .14 8.2 . 3B T34
1] 12.1 .91 1.4 96 7.6 0.4 .08 0.4 .07 0.2 Td.4 .25 T4.7 .29 B3.2
7 7.0 .81 B.7 .99 6.6 0.8 .07 1.0 N 0.3 7.3 .27 T1.5 L33 T3.7
B 4.9 LA 4.3 .26 1.6 0.3 .04 0.4 .05 0.3 1.8 .10 18.2 .18 7.1
9 7.0 .33 7.3 56 5.9 0.8 .12 0.9 .b& 0.6 5.2 .18 75.1 24 68,3
10 6.1 1.12 6.1 1.08 5.4 0.7 L2 0.8 .15 0.5 5.2 .70 T5.4 s 71.0
" 4.4 .50 4.5 4T 3.6 1.9 .30 0.7 .13 0.7 8.1 A7 T8.3 .20 75.1
12 15.9 l.61 13.9 1.37 12.2 1.2 2158 1.2 .13 0.8 76.9 15 75.8 24 7.7
13 3.5 AT 3.3 .25 2.8 0.7 .08 0.7 .1 0.4 T6.8 A5 77.1 LZ0 T6.6
14 16.6 B2 16.4 .78 14,1 1.3 .21 1.4 .14 0.6 &7.8 .5% 7.9 _&D 63,4
Avg,'! B.2a 0.78a 7.9b 0.B%a 6.3c Q.83 .13 0.8 .1l3a 0.5k 76.28 .25s 76.3a 3 73:0b

'the sane letteris) by means snd varisnces indicate that comparsble values &re not aignificantly different.



PERFORMANCE OF PNEUMATIC AND AUTOMATIC SPOUT PEANUT SAMPLERS 75

Table 4. Types and amounts of foreign material (FM) in 14 loads of
Florunner farmers stock peanuts,

Laad Avachge FY Type and composition (W)
lumbez o, IR Bocks Bzt Sticks Licht Trash
1 2.58 [ 0.51 l1.16 0.80
2 1.7 0.15 0.33 b.85 0.41
3 2.88 b.24 0.44 1.42 0,75
4 z.87 0.55 1.59 0.38 0. 35
5 2.53 0.80 1.30 2.4 0.2%
[ 2_85 0.18 0.72 1.32 0,64
7 4.3 a.19 0.44 . 0,77
a 2.51 Q.50 0.8z 0.79 Q.41
5 2.47 0.22 0,58 077 Q.90
10 244 0.16 0.55 0.63 1.08
11 5.08 1,38 2,80 0.42 0.43
12 4.86 0,24 0.88 2.54 1.21
13 1.67 0.06 0.47 0.4 0.74
14 £.14 1,10 3.1 0.28 0.85
Means .06 .42 0.97 1.400 0,&8

Except for 55, the mean %Jrar]-: {on the average}
overestimated the outturns for both the PS and ASpS.
Linear regression equations were developed to relate grade
predictions to plant outturns for both the PS and ASpS. The
regression and correlation coefficients are presented in
Table 5. Correlation coefficients were highest for OK and
SMEK+55 and lowest for LSK and FM. The slopes were high
and intercepls small for most grade factors indicating a high
degree of linearity. The intercepts for SMK and TK were
larger than expected and may be related to difference in
shelling actions between the grade and commercial type
shellers,

Discussion
As indicated by Dickens (2) in the 1960-61 tests, the
higher estimates of LSK obtained when using the PS resulted
from the shelling of small percentage of peanuts by the

Table 5. Regression and correlation cocfficients for regrossion of
grade estimates (Y} on plant outturns (X].

Grads s Bifis

Bactore  Bloge  Intescept = Slope  Iotercepk L

™ 0.53 1.03 0.74 9.78 £,95 c.71

Lag 4.8 1.54 .44 5.8 L.2% 0,46

Seg. 1if 0.73" 12.8 . 7a! .64 18,927 0,77
SHE 0.es 11.15 0.9 .88 11,68 a.m

1] 0.7 21,43 0,85 0,59 0,75 a.83

EMFsEE 0.9 1.57 0,32 0.98 2.35 0.594

oK 1.4 0.37 0,97 L,20 0,32 n.58

o 1.18 -0.,1% 0,54 1,29 0,15 0,74

™= 0B 29,55 0.88 0.E3 25,98 086

"Walues ware obtained by regressing percent of Segsegaticon 111 pasples
en the nmean aflatoxin (ppbl contamimation 2f the adibla paanibs.

The cerrelation sosdficlents were all slgnificant At tha 5% level &r
batter, oxcept for LEK from ASpS which was significant at tha 10%
lavel .

probe-type sampler. In the 1960-61 tests the percentof LSK
of ranmer-type peanuts for the PS and ASpS was 2.96 and
2.21, respectively, as compared to 4,1 and 2.5, respectively,
in this stud}'. Thus the PS5 increased the LSK by 34 and &4
percent for the earlier and later studies, respectively. Some
of the difference in LSK for the two studies may be related
to the difference in vareties as the earlier mnmer varieties
had thicker hulls than the currently used Florunner variety.
Shelling action by the PS would also produce a small
percentape of mechanical damage and hulls that would tend
to provide slightly higher estimates of foreign material and
55. The shelling action by the P§ tended to promote slightly
higher estimates of LSK, FM, and OK and lower estimates
of SME+55 and TK. Tn the 1960-61 tests the percent ol FM
of runner-type Temluls for the PS and ASpS was 2.64 and
2,60, respectively, as compared to 3.9 and 3.4, respectively,
inthis Stl.ld‘{h'.ThT.L'-i the PS5 provided a 2and 15 percent higher
estimate of foreign material than the ASpS for the earlierand
later studies, respectively. Our harvesting and shelling data
(unpublished) indicate that shelling action would be more
for average grade peanuts (SMK+55 = 73) than for these
loads (10 of these 14 loads had SME+58 <72). Thus the
$20.67 per ton higher market value for the peanuts sampled
by the ASpS may be a low eshimate for average de
pi_-anuls. I-EL\ higl'}l;r economic value conld be a ﬂigg;:iﬁqr:nnnt
incentive to the farmer for supporting a new marketing
strategy that uses an in-line sampler such as the ASpS
provided legislation did not require adjustment tl:u'
differences in the two samplers. Otherwise, adjustments by
ASCS would have to be made when using the ASpS. The
ASpS would [it more easily than the PS in marketing strategics
such as scrcenm% prior to marketing since the peanuts must
be unloaded and handled in marketing process. Information
presented herewill be usefulinimplementing such strategies.
This information will also be usefulin relating grades to plant
autturms. Such information is needed in guiding research to
develop shelling models as well as research to determine
shrinkage during marketing and storage. Fortunately, the
differences in p%:mt outturn and those estimated by the
rrade were less for the primary factor (SMK+5S) that
}i{eturnﬂnas murket value than for secondary factors (FM,
LSK, TK, OK, DK). The differences for the seconda

factors may be related to light foreign material, light ;mdri
(pops), small kernels, skins and small meat fragments being
removed with the hulls when the peanuts were shelled in the
pilot plant. Additional research is needed to develop more
accurate equations to predict plant outturns from grade
estimates and to provide explanations for the differences.
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